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In the “Retrofit4Paper” project, a retrofittable IoT sensor platform with extremely low power consumption in 
combination with embedded AI algorithms for predictive maintenance was implemented using the example of 

rolling bearings in paper production at ambient temperatures up to 115 °C. 

The aim of the project was to automate the maintenance process and enable predictive maintenance. For 
this purpose, wireless sensor units were retrofitted to the roller bearing housings, which draw their energy 
from the machine heat and, if necessary, send sensor data to a central computer. The combination of a 

retrofittable, energy self-sufficient sensor platform and artificial intelligence (AI) made it possible to design 
production processes in paper production intelligently, efficiently and reliably. 

In the project it could be shown that the AI algorithm in the Retrofit Box reduced high-frequency sensor 
data (acceleration, vibration, gyroscope and magnetic field) to a few, particularly relevant features, thereby 
minimizing the energy consumption for wireless transmission. At the same time, it was shown that enough 

information could be collected and wirelessly transmitted to a gateway in order to be able to recognize 

changes in the condition of the bearings using a higher-level algorithm in the gateway. The measurement 
results were also collected and visualized in a web portal. 

In the future, this form of bearing monitoring should make it possible to monitor approximately 600 bearing 
positions of all guide and functional rollers as well as the drying cylinders of a complete paper machine 

without having to equip them with wired sensors. Cable connections are often an additional source of error, 

especially since the installation costs are not negligible.

An automated evaluation of the accumulated data is essential for success. Both the sudden and the long-
term change in measured values must lead to targeted information about the affected bearing point, so that 
a targeted change of the affected roller can be carried out without an unplanned failure of the entire machine.

With the continuous data analysis of the sensor information and trend changes, it is, for the first time, 
possible to recognize the condition of rolling bearings that are difficult or impossible to access over a 
longer period of time. For Kämmerer this results in savings in the areas of avoided breakdowns of the paper 
machines as well as utilization of the service life of the bearing units and better planning of maintenance 

activities.


